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Abstract 
The walking passengers are needy of safe transition across the streets, so pedestrian could change their places from  side to 
another side easily, but, the concern of chemical pollution, makes great challenge, hence, the most important questions in this 
research are: 1- What are the most important challenges facing the   people's health who use the underground pedestrian 
passages?; 2- What is the citizen's opinion about the environmental conditions of this place?. The results of studies show the 
subjective conditions are much worse than objective conditions, which discourages the passenger of using underground 
pedestrian passages.   
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1. Introduction 
Today, one of the most important spaces in Mashhad used by people is the underground pedestrian passage, or 
pedestrian subway, which is a significant solution used to overcome the traffic congestion crisis. These underground 
pedestrian passages are often dug under highways so that pedestrian can easily and safely move from one side of the 
street to the other. There are, however, many possible problems with the health conditions of these passages. 
According to observations, people are not very willing to use these passages because they are unsure about the 
health conditions of the passages. Statistics show that many accidents occur on a daily basis when automobiles hit 
pedestrians on highways and wide streets. Despite the existence of pedestrian subways near the highways, 
pedestrians prefer attempting to cross the highway, because of factors such as the passage’s pollution, lack of safety 
and security along the passages, and lack of appropriate lighting and ventilation. According to observations and 
statements by the relevant authorities, some of these pedestrian subways not only have a suitable design but are also 
under security control and surveillance; thus, the people are relying only on their own misperception of the 
conditions of underground pedestrian passages, thereby depriving themselves of these safe and convenient passages 
and consequently endangering their lives.  
One the main concerns of municipal experts and executives is improving the quality of urban environments in 
order to improve the quality of citizens’ lives. Quality is a broad concept that is measured through advanced 
methods and techniques in different aspects of municipal life. In recent years, a management system of health, 
safety, and environment (HSE) has been developed as a management tool to control and improve general issues of 
 
*ǤǤǣΪͻͺʹͳͺʹͺͺ͵͹͵ͻǡ	ǣΪͻͺʹͳͺͺͲͲͺͲͻͲ
E-mail address:̷ǤǤ 
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Ayse Cakir Ilhan
Available online at www.sciencedirect.com
  blished by Elsevier Ltd. Selection and/or p er review under responsibility of Prof. Ayúe ÇakÕr ølhan
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
11
 Mohammadjavad Mahdavinejad et al. /  Procedia - Social and Behavioral Sciences  51 ( 2012 )  10 – 14 
industrial and developmental plans (Young, 2003; Ça÷lar & Demirok, 2010). This system provides a suitable start 
for the establishment and implementation of management standards for health, safety, and environmental conditions 
through simultaneous evaluation of these three factors (2). This system generally has seven key elements and special 
requirements: leadership and commitment; human resources support at different organizational levels, policies, and 
objectives; organization, resources, and documentation; risk evaluation and management; planning; implementation 
and monitoring; and audit and review (Honkasalo, 2000). The elements involved in any HSE-related study are 
usually assessed according to the following items: basic issues, health and environment, safety, and security. Each 
item covers several kinds of risks, risk evaluation, and risk management tools. Safety includes mechanical hazards, 
thermal hazards, electrical hazards, chemical hazards, transportation, and local conditions. Security includes 
physical and personal security. Environment includes natural resources, ventilation, temperature, waste disposal, and 
local conditions .(Hydro.2008) The study of some relevant cases by Mohammadjavad  Mahdavinejad and Mahmood 
Abedi (2011: 338) show that it can be seen in the literature review of the paper regarding to Iran. 
Studies on health and safety conditions have been considered less often in issues related to public urban areas, 
although health and safety conditions have been the subject of industrial activities and high-risk occupations. 
However, in recent years, a few studies have been completed on the following aspects: assessment of health, safety, 
and environmental criteria regarding the health and safety of citizens in public places, the importance of improving 
the quality of public areas, and the effect of the quality of the physical environment on the amount of use and the 
mentality and perception of the citizens. Among those studies is the health, safety, and environment management 
program in urban parks that was executed by a group of professors and students in the field of Environment and 
Energy from Islamic Azad University. The program studied problems related to health and safety of Tehran’s parks 
on the basis of observations and documentations upon determination of indices and health, safety, and environment 
criteria in urban parks.  
 
 on health risk effectsproduction and its Types of risks to human health, resource , 1  Table 
2. Materials and Methods  
This qualitative study was conducted using a descriptive-analytical method. After studying the theoretical 
foundations and generalities of the subject, a precise assessment of the objective and subjective conditions of 
underground passages was conducted according to the following steps: 1) Sampling from the studied population 
(underground passages in Mashhad): In the first stage, the underground passages were divided into three categories 
using the “stage sampling” method, based on their physical properties, locations, and functional features. In the 
second stage, two underground passages were selected from each category as typical of their category when 
considering health, safety, and environmental factors. With this sampling method, the results obtained from the 
Possible health affects source Hazard type 
Permanently impaired hearing, 
Tinnitus (continual sound in ear). Machinery, tools, vehicles, etc. Noise 
White fingers: damage to blood vessels and nerves in 
fingers/Whole body: Back pain, lamb ague, Balance 
problems, and headache. 
Vehicle, hand-held tools, floor/base. Vibrations 
Lung disease, cancer, allergies, eczema, skin diseases, 
damage to nerve system and Inner organs, etc. Dust, gas, vapour, etc. from new materials. Chemical 
Skin affects loss of body fluid, faintness, temporary 
unconsciousness, heat stroke. Molten metal, hot surface, foundry equipment, etc. Heat stress 
Hypothermia, frostbite, loss of dexterity in fingers/hands. 
Contact with cold surfaces, tools or fluids, work at 
quay side areas, contact with aluminium and steel 
at temperatures below 0 C. 
Cold stress 
Muscle/ skeletal problems (neck, back, arm, shoulder, 
elbow, knees, etc. often connection with psychosocial 
stress. 
Heavy lifting, awkward work positions, 
monotonous work, etc. Ergonomic strain 
Mental illness, reduced motivation and work performance, 
burn out, etc. 
Work, load, work organization, leadership, travel 
load. 
Psychosocial and 
mental strains 
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studied samples were representative of the statistical population, based on those factors specific to the subject of the 
study. 2) Data collection: Health, safety, and environmental conditions of the studied underground passages, the 
factors effective in optimal management, and other information are identified and collected through library surveys, 
Internet searches, field inspections, imaging, sampling, and interviewing of experts. 3) Preparing and completing 
questionnaires and checklists of indices: First, checklists related to environmental pollution were designed based on 
HSE criteria. Then the health, safety, and environment conditions of the underground passages were studied 
according to the designed indices and were marked by the researchers group. A survey was conducted (using the 
designed questionnaire) to study the mentality of 100 citizens using the underground passages and 100 general 
citizens. A sample of the checklist is described in the following sections and a sample of the questionnaire is shown 
in the appendices. 4) Scoring the questionnaire: After surveying statistical specialists using the fuzzy Delphi 
method, the importance of each question in the questionnaire was set between 1 and 10 by regional experts. That is, 
a higher score showed the question’s greater importance, and the total score of the choices of each question was 10. 
Then, the mean for the experts’ comments was estimated and a final scoring of choices was conducted. To score the 
questions, the selected choices in the questionnaire were weighted. After adding the weights related to the choices of 
each question, the question was scored between 1 and 10. The maximum (favorable) score was 10 and the minimum 
score was 0, showing the weakness of the item. 5) Description and analysis of data: A description of the quantitative 
data was obtained from the questionnaires, and analyses of the data were shown in figures and tables using IBM 
SPSS statistical software. 
  
ist of health, safety and environment with emphasis on chemical hazards in underpasslcheck , The indicators2 Table 
Indicators  Component 
   
Sewage and 
surface water cover 
 
Surface water 
collection 
system 
Usability of health 
services for the 
disabled 
Health facilities and 
services are needed 
Restroom and 
sewage disposal 
 Fire Capsule A first aid boxes 
Suitable for 
emergency escape 
designed staircase 
Quick access to 
the first 
available open 
space 
Access machines 
and other machinery 
needed relief 
A public phones in 
or near the 
underpass 
Disaster relief and 
control facilities 
  The smell of waste 
A were trash bags 
and door 
Insects and 
harmful animals 
Existence enough 
trash can 
Proper collection 
waste at different 
times 
Solid waste disposal 
 Appropriate temperature 
Existence 
light and 
ventilatio
n 
Lack of moisture 
and contaminants 
Continual 
cleaning 
underpass 
Overall assessment 
of environmental 
health 
Repair, replacement, 
maintenance, 
cleaning public 
facilities 
Cleanliness and 
Environmental 
Health 
Lack of 
freezing 
route 
Not 
unfinished 
construction 
Closed 
base 
lighting or 
electrical 
panels 
Existence an 
appropriate cover 
on well or open 
hole 
Lack of safety 
considerations 
with no power 
cord 
Accumulation of 
surface water and 
the atmospheric fall 
An insulator cover 
and label the risk of 
electric shock 
Utilities, including 
wiring and 
electricity, sewage 
     Environmentally friendly materials 
Fire Retardants 
Material Materials 
3. Discussion 
To achieve a favorable result about the hypotheses of study, 95 questionnaires were completed in 6 crowded 
underground passages located under 3 different highways. Furthermore, an indices checklist was completed by the 
researcher for each underground passage. The results obtained from the questionnaires and checklists, in addition to 
the field inspections and perceptions of the researchers, are as follows: 
1-Cronbach's alpha test was used to assess the reliability of the questionnaire that was calculated as 9.2; thus, the 
questionnaire was very reliable. According to Pearson’s correlation test, the questionnaire met a high validity. (See 
the appendices for tables and tests.) 
2-Analysis of the general specifications of the pedestrians using the underground passages showed that the most 
people using the passages were 20-30 years old and under 20 years old (38.9% and 37.9%, respectively). The 
numbers of men and women using the underground passages were nearly equal (only 1% higher for women) (49.5% 
and 50.5%, respectively) of whom 63% were single and 32% were married. Unemployed people comprised 48% of 
the studied population, with the remainder including (in order of frequency)private sector employees, students, 
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public sector employees, retirees, and housewives. The educational degrees of those using the passages were 
bachelor’s degrees, high school diplomas, and associate diplomas (in order of frequency). The difference in 
percentages showed that the passages were used by the general public, not only by certain categories of people.  
3-Based on the questionnaires, the time the passages were most highly used was during the day with 36%, in the 
early morning with 28%, and in the evening with 26%, and the time at which the passages were least used was 
during the late night withonly3.2%. The maximum feeling of insecurity was during the night and late night hours 
with 32% total, showed the correlation between the time with maximum use and feeling of security and safety. 
Moreover, 41.1% of the respondents said that they used the passages every day, 42.8% of the respondents said they 
used the passages every week, and approximately 20% of the respondents said they used the passages only if 
required.  
4-According to the questionnaire results, 37.9% of the respondents felt the passages offered favorable safety and 
21.1% of the respondents felt the passages offered moderate safety. Based on the field inspections and observations 
of the researchers, however, the safety rate of the passages was unfavorable overall. This safety rate was estimated 
based on the total indices of warning signs and information boards, the proportionality of the underground passages’ 
width to the number of pedestrians, the presence of public telephones within or near the passages, the existence of 
first aid boxes inside the passages, the accessibility of open space, the design of stairways for running away in 
emergencies, the existence of fire quenching capsules inside the passages, and other facilities related to rescue and 
accident control.    
5-According to people using the passages, the amount of facilities available in these areas was favorable to 
moderate, and the quality of the facilities was at a medium level. According to the researchers, however, these 
facilities were unfavorable. This inconsistency arises from the lack of awareness by citizens of the facilities which 
must be available in these areas, as no strategy has been suggested by the respondents for improvement of the 
passages’ conditions. Furthermore, citizens may not consider these passages as urban areas which must meet 
standard criteria for features and facilities specific to such areas. Citizens, therefore, do not expect much of the 
passages and consider them only as areas for passing through and for arriving at a destination.  
6-In general, the presence of some activities inside and around the passages may make them more purposeful for 
users and improve the quality of these areas. For example, in underground passages which have been integrated with 
subway stations and services, facilities and health conditions have increased considerably. One specific example is 
the passage under Azadi Square (park), which has become a center for selling and distributing protein products and 
which also has a hypermarket which satisfies shopping needs of families. Because it is the most used underground 
passage in the city, the design and condition of this underground passage is currently being improved. The important 
point to make here, however, is with regard to the relationship between activities and users of underground passages. 
For instance, the passage under Azadi Square is most used by students and university professors who want to get to 
Ferdowsi University and who prefer bookstores, coffee shops, and Internet and technical services to be available in 
these areas instead of sellers of protein products.  
7-According to the citizens, the general health conditions of the passages were considered favorable. For a more 
precise and detailed evaluation of health conditions, the mean was calculated for indices of pollution, the presence 
of waste, regular cleaning, condition of lighting and ventilation, pollution from accumulation of surface water, the 
presence of vermin (cockroaches) and rodent animals (mice), and the presence of waste collection systems which 
were considered as favorable and moderate according to respondents. Also, checklists of measured indices showed 
the condition at a medium level. To achieve this result, the mean for three components (restroom and sewage 
disposal, sold waste disposal, and cleaning of the areas) were taken into consideration. The general health condition 
of underground passages integrated with subway station and the passages under the Emam Ali Highway (which had 
the least amount of traffic) was evaluated as very desirable and very undesirable, respectively. The rest of 
underground passages were viewed as at a medium level of health quality. The reasons of difference in the health 
conditions of these underground passages included the presence of someone who guarded and took care of the area, 
high traffic during all hours of the day, the economic and cultural status of people living near the passages, the 
function of the underground passages, and other factors. 
4. Conclusion 
The present study is among several published studies on the health, safety, and environmental factors that 
attempt to explain health conditions, and in particular chemical hazards, in a specific area; that is, Mashhad’s 
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underground pedestrian passages. The main objective of this study, besides the identification of environmental 
problems, was the comparison of objective and subjective condition of the passages as seen by the citizens that use 
them. According to this study, it seems that the physical condition of these underground passages is much worse 
than what the citizens perceive.  
A. The results of this study showed the difference between the physical conditions of the underground passages 
and the mentality of their users because of the following reasons: 1) The mentality of the users arises from their 
lack of awareness of the type of area, facilities, and services that must be established in the underground areas; 
in addition, the citizens are not familiar with the standard environmental quality and other factors required by 
the area. 2) The citizens may not consider these passages as urban areas, but instead consider them only as 
areas for passing through and arriving at their destination; thus, they do not expect much of their conditions 
and services.  
B. What made the physical condition of Mashhad’s underground passages as such are as follows: 1)The lack of 
awareness by authorities of the effective factors in the health, safety, and environmental conditions of 
Mashhad’s underground passages; a lack of knowledge of the rules and standards regarding health, safety, and 
environmental conditions; a lack of sufficient budget allocation; and a lack of regular inspections and 
monitoring of health, safety, and environmental conditions. 2)The nature of these areas is such that the goal of 
using them is only to pass through. The people and the authorities, therefore, do not pay much attention to the 
conditions and problems of the passages and do not make improvements.  
C. Resolving the problems arising from chemical hazards and improving the studied factors for Mashhad’s 
underground passages are possible through the following strategies:1) Establish an HSE system as those used 
in the state industries to improve the present conditions. To do so, the following steps are necessary: complete 
an accurate study of issues related to the health, safety, and environmental conditions of Mashhad’s 
underground passages; identify the hazards, accident prevention, and unfavorable effects of negative health, 
safety, and environment conditions (health, safety, and environment risks assessment); and prioritize the 
factors and perform the necessary actions to reduce risks. 2)Improve awareness of the citizens and authorities 
regarding ideal conditions, problems arising from continuing current conditions, and the effect of chemical 
hazards on people’s health. 3)As there is a direct correlation between the rate of using the passages and the 
quality of these passages, make the underground passages more active and attractive by establishing services 
and activities similar to subway stations and shopping centers based on the regional characteristics of the 
passages, thereby improving the function of the passages, increasing the control by authorities and people, and 
finally, enhancing their environmental conditions and quality. 
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